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QuinizedRight
Shadles

an optimization model for flight
rescheduling at a schedule
coordinated airport

to minimize congestion and
flight delays at peak hours

considering airport resource
constraints and safety of
operation

Sml aionof
Arpart Qeraians

a simulation of delay propagation to
mimic the real-time ad hoc airport
flight scheduling process

to validate the optimization results
and compare them with
the results from simulation

adheres to the first come first served
protocol while enforcing runway
capacity constraints, safety restriction
and minimum turnaround times



RO icatians

e The simulation algorithm became the part of the
paper “An Optimization Model for Flight = .
Rescheduling from an Airport’s Centralized ComPUtatlon
Perspective for Better Management of Demand and m
Capacity Utilization” published in Computation
Journal
Link: https://www.mdpi.com/2079-3197/12/5/ 98

e Press-paper “Modeling delay propagation within a

network of outbound flights at a hub airport” InterdiSCipIinary

specifically about the simulation algorithm has been

accepted into the AMMCS 2023 Conference AMMCS
Procectitios. _ Conference Series
(Not yet published)


https://www.mdpi.com/2079-3197/12/5/98
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Excel | CSV
Carrier Code Date (WM/DD/YYYY) Flight Number Tail Number Origin Airport Scheduled Arrival Time Actual Arrival Time Scheduled Elapsed Time (Minutes) Actual Elapsed Time (Minutes) Arrival Delay (Minutes) Wheels-on Time Taxi-In time {Minutes
DL 01/01/2023 N359DN
01/01/2023 NY45AT
01/0172023 N3IBENW
01/01/2023 N194DN

01/01/2023 N3TSNC
01/01/2023 N548US
01/01/2023 N327DN



https://www.transtats.bts.gov/ontime/

Average number of Flights per hour on March

—— Average number per month
——— Busiest day (March 24)
——— Most disrupted day (March 26)
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B ueForce Smulat ional gor ithm

FFS(AF

Reschedule the flightsin a
gueuing system on first-come
first served basis (FCFS) within

each 15-min time intervals &

Arport capacity

ATL has 3 runways for arrivals
and 2 for departures that
operate independently from
each other (single runway
cannot serve both arrivals and
departures)

-

Safety Onstraints

For safe operation,

3 min separation time
between two consecutive
arrivals,and 2 min between
departures

G oUND(er at ions

Considering ground operation i iy
services, minimum ready 1y
time in connecting flights 35

minutes for departure flights

are computed in the simulation

[



Technd ogy S ack

e Programming language: Python
e Development environment: PyCharm
e Data Handling and Analysis Libraries: Pandas, NumPy

e Visualization Libraries: Matplotlib, Seaborn



Number of Arrivals per 15-Minute Interval at the busiest day

—— Scheduled
—— Simulated

00:€2

00:¢e

00-12

00:02

00:61

00:8L

00:LL

00:9L

00:GL

00:¥1L

00:€l

0oL

Minute Interval

0011 3

15

00:0L

00:60

00:80

00:20

00:90

00:50

00:%0

00:€0

00:¢0

00:10

00:00



BEE S B
/

d
N

wn
o~

23
— 2w
T o =
S 0= =
= E ——
M g= e
—
| ] ——
s
l‘
S —
.‘IV
- —
© ==
<
©
0 —
2 Sl
0 S
2
”.. A
@ ————
G —
c i
&
= ————
e ———
c —_—
= S
-2) p——
big
e —_—
[} ==
g S
%) o
e .
e |
2 _—
©
o
[0]
[m]
G
e
]
e}
E
=
Z

00:€2

00:¢e

00-12

00:02

00:61

00:8L

00:LL

00:9L

00:GL

00:¥1L

00:€l

0oL

Minute Interval

0011 3

15

00:0L

00:60

00:80

00:20

00:90

00:50

00:%0

00:€0

00:¢0

00:10

00:00



00:€2

00:¢e

— Actual
~——— Scheduled
—— Simulated

00:te

00:02

00:61

oo-gl

00:41

00:91

00:51

00:%1

00:€l

00:zZ1L

00:LL

15-Minute Interval

00:01

00:60

00:80

00:40

=
o
o
0
=
2
@
=
£
=
o
™
<
2
=
2
= }
£
=
[T#]
-
:
K}
o
=
=
<
o
s}
s
T
0
E
=5
=

00°90
00:50
00:%0
00:€0
00:20
00:10
00:00

] o =
S[EALLIY JO JequInN




IlllIlF

00:ee

~——— Scheduled
—— Simulated

—— Actual

00:ce

Q0:Le

00:0¢

00:61

00:81

00:L1

00:91

00:G1

00:7L

00:€lL

00:¢L

00:LL

15-Minute Interval

00:01

00:60

00:80

00:20

00:90

Number of Departures per 15-Minute Interval at the busiest day

00:50

00:%0

00:€0

0020

00:10

00:00

35
30
25

(=1 wn o v (=]

54 - -

sainuedaq jo Jaquinn



s ts

e Developed a simulation algorithm that mimics the real-time
scheduling and delay propagation processes of an airport.

e Confirmed the accuracy of the simulation model, by running
the algorithm with 20 arrivals/ departures capacity per 15-
minute interval

e Run the simulation with 15 Demonstrated that real
flights per 15-minute interval airport operations achieve
capacity, respecting 3-minute ‘ lower overall delays at the
separation time for arrivals expense of safety standards

and 2 minutes for departures during peak times.
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